Cathepsin B (CB) is involved in the turnover of proteins and has various roles in maintaining the normal metabolism of cells. In our recent study, CB is increased in the muscles of polymyositis/dermatomyositis (PM/DM). However, the role of CB in interstitial lung disease (ILD) has not been reported. ILD is a frequent complication of PM/DM, which is the leading cause of death in PM/DM. It carries high morbidity and mortality in connective tissue diseases, characterized by an overproduction of inflammatory cytokines and induced fibrosis, resulting in respiratory failure. The etiology and pathogenesis of ILD remain incompletely understood. This study investigated whether treatment with CA-074Me, a specific inhibitor of CB, attenuates ILD in PM. CB expression, inflammation, and fibrosis were analyzed in the lung tissues from patients with PM/DM. The animal model of PM was induced in guinea pigs with Coxsackie virus B1 (CVB1). CA-074Me was given 24 h after CVB1 injection for 7 consecutive days. At the end of the experiment, the animals were killed and lung tissues were collected for the following analysis. Inflammation, fibrosis and apoptosis cells, and cytokines were assessed by histological examinations and immunohistochemical analyses, western blot analysis and transferasemediated dUTP nick-end labeling assay. In patients with PM/DM, the protein levels of CB were significantly elevated in lung tissues compared with healthy controls, which correlated with increases in inflammation and fibrosis. Similarly, the expression of CB, inflammation and fibrosis, CD8 þ T cell, CD68 þ cell, tumor necrosis factor-alpha, transforming growth factor-beta1 infiltrations, and apoptotic cell death were significantly increased in lung tissues of the guinea-pig model of CVB1-induced PM. These changes were attenuated by the administration of CA-074Me. In conclusion, this study demonstrates that PM/DM increases CB expression in lung tissues and inhibition of CB reduces ILD in a guinea-pig model of CVB1-induced PM. This finding suggests that CB may be a potential therapeutic target for ILD.
fibrosis. Some insights of understanding the course of pulmonary fibrosis have come from greater number of CD8 þ T cells 5 and CD68 þ macrophages. 6 Pro-inflammatory cytokine expression (especially tumor necrosis factor-alpha; TNF-a) participates in silica-induced lung fibrosis. 7 So far, there is no specific therapy available for ILD associated with CTD. Corticosteroids have revolutionized the treatment of several chronic inflammatory diseases including autoimmune and genetic muscle diseases. However, despite their therapeutic benefits, their use is limited owing to significant side effects, including steroid induced myopathy, fat deposition, adrenal deficiency, hyperglycemia, and osteoporosis. Biological treatments [8] [9] [10] are considered to be another potential successful therapy to control ILD. Infliximab, adalimumab, golimumab, and certolizumab (the soluble TNF receptor etanercept and the anti-TNF monoclonal antibodies); anakinra (the IL-1 receptor antagonist); tocilizumab (the anti-IL-6 receptor monoclonal antibody) as well as Rituximab, CTLA-4-Ig (the anti-T-cell agent abatacept) have been used to treat CTDs-ILD. However, they all cause severe side effects, which significantly limit their use in clinical settings. Therefore, it is necessary to develop novel and effective therapies for ILD.
Cathepsin B (CB) is a papain-family cysteine protease, normally located in lysosomes. CB is involved in the turnover of proteins and has various roles in maintaining the normal metabolism of cells. CB is an important molecule involved in autophagy 11 and under normal conditions, it has an important role in the maintenance of physiological function and also acts as a scavenger. 12 CB is also known to activate promatrix metalloproteinases, which in turn, target the extracellular matrix (ECM), thereby inducing ECM degradation and facilitating cell migration. This protease has been implicated in pathological conditions, eg, tumor progression and arthritis. In disease conditions, increases in the expression of CB occur at both the gene and protein levels. Overexpression of CB has been observed in various malignancies, including the brain, 13 lung, 14 prostate, 15 etc. Our recent study has found that CB was elevated in the muscle tissues from the guinea-pig model of PM induced by Coxsackie virus B1 (CVB1) and patients with PM, and inhibition of CB reduced infiltration of inflammatory cells and apoptosis in an animal model of PM. 16 However, it remains to be determined whether inhibition of CB will provide similar protective effects in the lung tissue in PM.
CA-074Me is a methylative epoxy chlorine succinylcholine N-(L-3-trans-propyl-carbamoyloxirane-2-carbonyl)-L-isoleucyl-L-proline methyl ester as a specific inhibitor of CB. CA-074Me is a membrane-permanent pro-inhibitor, which, after internalization and conversion to CA-074, inactivates intracellular CB. 17 CA-074Me showed good therapeutic effect on tumor, viral myocarditis, and other diseases. 18 Thus, in this study, we determined the expression of CB in lung tissues from patients with PM and a guinea-pig model of PM, and investigated the effects of CA-074Me on inflammation and fibrosis in PM-associated ILD.
MATERIALS AND METHODS Patients of PM/DM
Thirteen patients with PM (six) and DM (seven) were recruited. They had been consecutively admitted to our hospital and were diagnosed as PM/DM according to the criteria proposed by Bohan and Peter. 19, 20 Clinical profiles of the patients are summarized in Table 1 . All patients were considered to have active disease based on the muscle weakness, the serum-elevated creatine kinase (CK), and/or abnormal electromyography (EMG) without or with skin rash (in all DM patients). Lung tissues biopsy specimens were obtained from all 13 PM/DM patients by fiberoptic bronchoscopy examination. Normal human lung samples were collected from patients who had partial lung resection, including tumor and ground glass opacity, and were histologically confirmed. Informed consents were obtained from all patients. The study protocol was approved by the Zhongshan Hospital research ethics committee.
Animal Studies
Thirty-two female shorthair guinea pigs (body weight: 154 ± 18 g and age: 4 weeks old) were purchased from animal center of Zhongshan Hospital of Fudan University (Shanghai, China) under the license from the home office in accordance with the Animal (Scientific Procedures) Act 1986 (SYXK 2007-0002). The animal models of PM were established by injection with CVB1 as described previously. 16 In brief, four experimental groups(each group contains eight guinea pigs) were included: (A) sham group: received normal saline; (B) CVB1 þ None group: received CVB1 þ Freunds complete adjuvant (FCA); (C) CVB1 þ Saline group (pseudo-intervention group): received CVB1 þ FCA þ normal saline (NS); and (D) CVB1 þ CA-074Me group: CVB1 þ FCA þ CA074Me. CA-074Me (Biomol, USA, 4 mg/kg/day i.m.) was given 24 h after CVB1 injection for 7 consecutive days. Four weeks after CVB1 injection, the animals were killed, and lung tissues were collected for the following experiments. The animal use protocol was approved by the Institutional Animal Care and Use Committee at the Zhongshan Hospital, Fudan University.
Reagents
Rabbit anti-rat CB polyclonal antibody (Abcam, USA, Cat No.ab33538), mouse anti-human CD8 antibody (Abcam), mouse anti-human CD4 antibody (Abcam), mouse antihuman CD68 antibody (Abcam), rabbit anti-mouse TNF-a antibody (Bioworld, Cat No. BS1857), Rabbit anti-humantransforming growth factor-beta1 (TGF-b1(V)-sc-146) polyclonal antibody (Santa Cruz Biotechnology) were purchased for IHC and WB. 3, 3 0 -diaminobenzidine (DAB) kit was purchased from Maixin Biological Company (Fuzhou, China), HRP-conjugated monoclonal mouse anti-glyceraldehyde-3-phosphate dehydrogenase (GAPDH) from KangChen Bio-tech (Shanghai, China), Trizol reagent CA-074Me was purchased from Biomol (molecular formula is C 19 H 31 N 3 O 6 , and molecular weight is 397.5 kDa).
H & E Staining
For microscopic examination, 5-mm-thick formalin-fixed and paraffin-embedded sections of lung tissues were stained with hematoxylin and eosin (H&E). Sections were evaluated microscopically. Extension of inflammation was graded into the following four categories: 21 grade 0, normal lung tissue without inflammation, scored 0; grade 1,minimal alveolitis ( þ ), widened alveolar septa due to inflammatory cells infiltration, the lesions confined to o20% of the whole lung, scored 1.0; grade 2, moderate alveolitis ( þ þ ), the lesions extended to 20-50% of the whole lung, scored 2.0; grade 3, severe alveolitis ( þ þ þ ), diffuse lesions in 450% of the whole lung, scored 3.0.
Masson's Trichrome Staining
For microscopic examination, 5-mm-thick formalin-fixed and paraffin-embedded sections of lung tissues were stained with Masson trichrome staining according to standard techniques. Sections were evaluated microscopically.
Extension of fibrosis was scored according to the Ashcroft T: 22 0: normal lung; 1: minimal fibrous thickening of alveolar or bronchiolar walls; 2: between 1 and 3; 3: moderate fibrous thickening of walls without obvious damage to lung architecture; 4: between 3 and 5; 5: increased fibrosis with definite damage to the lung structure and formation of fibrous bands or small fibrous masses; 6: between 5 and 7; 7: severe distortion of structure and large fibrous areas; 'honeycomb lung' is placed in this category;8: total fibrous obliteration of the field. Also, the image was analyzed by Leica Qwin V3 System with collagen fibrils showing green, muscular fiber and red cell showing red, nuclear showing blue.
Immunohistochemical Analyses
Four mm-thick sections were made. Sections were initially deparaffinized by xylene and dehydrated with ethanol. Endogenous peroxidase activity was blocked by 3% hydrogen peroxide in methanol at room temperature for 15 min, then dipped into ethylenediamine tetraacetic acid to restore antigen. After cooling to room temperature, sections were incubated with the diluted primary antibodies (CB antibody, TNF-a antibody, TGF-b1(V)-sc-146 antibody, CD4 antibody, CD8 antibody and CD68 antibody) (1:100) in a wet box at 4 1C overnight. The next day, sections were incubated with secondary antibody and EnVision (ChemMafe EnVision þ /HRP). The reaction was then visualized with a DAB kit. Sections were counterstained with hematoxylin, dehydrated, and evaluated under light microscopy (Nikon, Japan). Lung tissue cells containing yellow granulation in the endochylema or nucleus were considered as positive. The number of positive cells was counted with Q500IW image analysis system (Leica, Germany) and Image-Pro Plus 6.0 software. 
Western Blot Analysis
Lung tissues were homogenized in western blot analysis buffer. Protein concentration was determined using a BCA kit. Twenty micrograms of protein from each sample was subjected to electrophoresis on 12% sodium dodecyl sulfate-polyacrylamide gel, and then transferred to polyvinylidenedifluoride (PVDF) membranes on a semidry electrotransferring unit (Bio-Rad, USA). PVDF membranes were blocked with 3% albumin bovine V for 2 h and incubated with the diluted primary antibodies against CB, TNF-a, TGF-b1 overnight at 4 1C. After the overnight incubation with the primary antibody, membranes were washed by phosphate-buffered saline (with 0.1% Tween-20) and incubated with HRP-conjugated secondary antibody for 2 h. After extensive washing, blots were detected with enhanced chemiluminescent autoradiography reagent (TIANGEN BIOTECH) according to the manufacturer's instruction. GAPDH, CB, TNF-a, TGF-b1 were detected at a molecular size of about 38 kDa, 27 kDa, 30 kDa, 39 kDa, respectively. The signal intensity was quantitatively analyzed with Quantity-One analysis software.
Statistical Analysis
Data were means±s.d., unless otherwise indicated. The difference among multiple groups (Z3) was determined by one-way analysis of variance (ANOVA) followed by Bonferroni. For comparison between two groups, t-test was used. A P-value of o0.05 was considered statistical difference.
RESULTS

Characterization of Lung Pathological Changes in Patients with PM/DM
To determine ILD in PM/DM, we analyzed pathological changes in the lung. H&E staining revealed scattered and focal distribution of inflammatory cell infiltration, loss of pulmonary epithelial cells, fibrous thickening of alveolar or bronchiolar walls, widened alveolar septa, and even severe distortion of lung structure in lung tissues from PM/DM patients; however, no similar changes were observed in healthy controls (Figures 1a-d) .The scores of inflammation in PM patients significantly increased in comparison with the healthy controls (Po0.01, Figure 1a) . The infiltration of inflammatory cells was further demonstrated by immunohistological staining for CD68 þ cell, CD8 þ T cell, and CD4 þ T cell. More CD68 þ cells (Po0.05) and CD8 þ T cells (Po0.01) were found in the lung tissues of patients with PM than those of healthy controls (Figures 2a and b ). Yet, CD4
þ T cells seemed similar between patients and healthy controls (P40.05, Figure 2f ).
TNF-a and TGF-b1 have been implicated in lung fibrosis. Thus, we analyzed the TNF-a and TGF-b1 expression in lung tissues from PM/DM patients and healthy controls by immunohistological chemistry. The number of TNF-a-and TGF-b1-positive cells was significantly greater in PM/DM patients than that in the healthy controls (Po0.01, respectively. Figures 2c and d) . Similarly, the fibrotic scores in PM patients significantly increased in comparison with the healthy controls (Po0.01, Figure 1b ). To further demonstrate the fibrosis degree of lung, we measured the collagen deposition using Masson staining. In parallel with the fibrosis scores, collagen deposition increased in patients compared with healthy groups (Po0.01, Figure 1c ). These results demonstrate the features of ILD pathological changes in PM/DM.
CB is Upregulated in Lung Tissues of PM/DM Patients
We have recently reported that CB protein increases in muscle tissues of patients with PM. 16 In this study, we analyzed the CB-positive cells in lung tissues from PM patients and healthy controls. Positive signals (Brown granules) were 
Infiltration of many inflammatory cells in lung tissues and fiber breakages were found in the CVB þ None group and decreased in the CVB þ CA-074Me group (a). The inflammatory score increased in the CVB þ None group in comparison with the sham group, and decreased in the CVB þ CA-074Me group with significant difference (b). The test of homogeneity of variance showed P40.1, ANOVA test was applied. The histological lesion (the fibrosis score) increased significantly in the CVB þ None group in comparison with the sham group, and decreased in the CVB þ CA-074Me group (c). The test of homogeneity of variance showed Po0.1, nonparametric test was applied. The collagen area in lung tissues increased in the CVB þ None group in comparison with the sham group, and decreased in the CVB þ CA074Me group with significant difference (d). The test of homogeneity of variance showed P40.1, ANOVA test was applied. The expression of CB protein levels was done by western blotting analysis in different groups, the prominent band at the molecular size of B27 kDa represented the singlechain form of CB (e: upper panel); The gray scale value of CB in different groups was analyzed (e: lower panel). The test of homogeneity of variance showed Po0.1, nonparametric test was applied. Lung tissues containing yellow granulation (arrow showing) in the endochylema or nucleus were considered as positive. The test of homogeneity of variance showed Po0.1, nonparametric test was applied. The number of CB-positive cells increased in the CVB þ None group in comparison with the sham group, and decreased in the CVB þ CA-074Me group with significant difference (f: lower panel). *Po0.05 in comparison with the sham group, # Po0.05 in comparison with CVB þ CA-074Me group.
The role of Cathepsin B in PM-ILD L Zhang et al found mainly in cytoplasm of the lung tissues from PM/DM patients, but little in healthy controls (Figures 2e-A,B) . The number of CB-positive cells was significantly greater in PM/DM patients than that in the healthy controls (Po0.01, Figure 2e ). This result suggests that CB was upregulated in the lung tissues from PM/DM patients.
CB Expression is Increased in the Lung Tissue in a Guinea Pig Model of PM
We have recently established a chronic inflammatory polymyositis model in guinea pig induced by CVB1. 16 To investigate the role of CB in the development of PM, we measured the expression of CB in lung tissues from the guinea-pig model of PM induced by CVB1. Western blot analysis revealed that CB protein levels were significantly increased in CVB þ None and CVB þ Saline groups compared with the sham group (Po0.01, Po0.01, respectively; Inhibition of CB with CA-074Me Decreases Inflammation and Fibrosis in Lung Tissue from PM Although CB has been suggested to be associated with PM, it has never been demonstrated whether inhibition of CB would provide a therapeutic effect in PM. To address this, we used CA-074Me, a selective inhibitor of CB, to inhibit CB in the guinea-pig model of CVB1-induced polymyositis. One animal died after CVB1 injection; however, no death and other health-related problems were observed in animals receiving CA-074Me. In the CVB þ CA-074Me group, the scores of inflammation significantly decreased in comparison with the CVB þ None group (Po0.01, Figure 3b ). This result demonstrates that inhibition of CB reduces inflammation and fibrosis in PM. Immunohistochemical analysis confirmed that in CVB þ CA-074Me group, the number of CD68 þ cells significantly decreased in comparison with the CVB group (Po0.01, Figure 4a ). The number of CD8 þ T cells increased in the CVB þ None compared with the sham group. In CVB þ CA-074Me group, the number of CD8 þ T cells decreased in comparison with the sham group (Po0.01, Figure 4b ). However, this effect of CA-074Me seemed not to be associated with CD4
þ T cells as the number of CD4 þ T cells were similar between CA-074Me treatment and other non-treated groups (P40.05, Figure 4c) . Similarly, the number of TNF-a-and TGF-b1-positive cells were significantly increased in CVB group compared with the sham group (Po0.01, Po0.01, respectively, Figures 5d and e) . In the CVB þ CA-074Me group, the number of TNF-a-and TGF-b1-positive cells significantly decreased in comparison with the CVB þ None group (Po0.01, Po0.01, respectively, Figures 5d and e) . Western blot analysis confirmed that TNFa and TGF-b1 were significantly increased in CVB þ None group compared with the sham group (Po0.01, Po0.01, respectively, Figures 5b and c) . In the CVB þ CA-074Me group, the protein levels of TNF-a and TGF-b1 significantly decreased in comparison with the CVB group (Po0.01, Po0.01, respectively, Figures 5b and c) . To further demonstrate the fibrosis degree of the lung, we measured the collagen deposition using Masson staining. The alterations of collagen deposition correlated with the fibrosis scores (Po0.05, Figures 3c and d) . This result demonstrates that inhibition of CB reduces fibrosis in PM.
CA-074Me Attenuates Cell Apoptosis
Apoptosis contributes to the loss of lung epithelial cells in PM. CB has been implicated in apoptosis. Thus, we hypothesized that inhibition of CB might prevent lung epithelial cell apoptosis in PM. To test this hypothesis, we detected apoptosis in lung tissues by TUNEL staining. The number of TUNEL-positive cells was significantly increased in CVB þ None group compared with sham group (Po0.05, Po0.05 vs CVB þ None group and CVB þ Saline group, respectively, Figure 4d ). However, administration of CA-074Me reduced apoptosis induced by CVB1 (Po0.05, Figure 4d ). This result supports the view that CB has an important role in lung epithelial apoptosis in PM. 
DISCUSSION
We show here for the first time that the specific CB inhibitor CA-074Me decreased inflammation and fibrosis, and attenuated apoptosis in lung tissues in a guinea-pig model of CVB1-induced PM. CA-074Me downregulated TGF-b1-induced fibrosis and macrophage-induced inflammation. Thus, our study suggests that CB may be the potential therapeutic target for ILD-PM. The present study demonstrated that CB expression was upregulated in lung tissues both in PM patient and a guineapig model of CVB1-induced PM. Activation of CB has been implicated in fibrosis in ILD under various stresses. 23, 24 As CB has also been involved in the turnover/degradation of ECM, lysosomal cysteine proteases could also have a role in the development of lung fibrosis. 25 And fibroblasts are regarded as the major cell type that mediates the onset and progression of lung fibrosis by secreting large amounts of ECM proteins. In addition, some insights of understanding the course of pulmonary fibrosis have come from greater number of CD8 þ cytotoxic T cells 5 and CD68 þ macrophages. 6 Moreover, alternatively activated macrophages appear to be key players in pathologic processes that are associated with fibrosis. They are activated by profibrotic factors (TGF-b, IL-4) produce profibrotic factors (TGF-b, monocyte chemotactic protein-1 (MCP-1)), and activate profibrotic T cells (type2 T cells producing IL-4). 26 Through autocrine TGF-b the CC chemokine MCP-1 upregulated the production of collagen. 27 In addition, the overexpression of type I collagen by systemic sclerosis fibroblasts is known to be TGF-b-dependent even though the cells do not produce elevated levels of active or latent TGF-b1. 28 TGF-b1 links inflammation to fibrogenesis and is one of the key mediators in the fibrotic process. [29] [30] [31] [32] It has been observed that integrinb6 knockout mice develop lung inflammation but not pulmonary fibrosis after bleomycin exposure because of the absence of activation of latent TGF-b by integrin-b6. 33 As a downstream mediator of TGF-b1, connective tissue growth factor has a crucial role in TGF-b-induced connective tissue cell proliferation and organic ECM deposition. 34 And in an experimental cell model of differentiated fibroblasts (human lung CCD-19Lu cells), CB participated in lung fibroblast differentiation by triggering TGF-b1/Smad pathway. 35 However, the role of CB has not been completely clarified in PM-ILD. The present study provides direct evidence that CB activity is associated with fibrosis in ILD-PM and correlates with disease severity. We further show that CB stimulates TGF-b1 expression, which is in line with the grade of fibrosis. Similarly, CD8
þ T cells and CD68 þ macrophages are elevated in ILD-PM. Previous studies have revealed that PM is characterized by CD8 þ T-cell-mediated cytotoxicity against the major histocompatibility complex class I expressed by muscle fibers. In contrast to DM, CD4 þ T cells and B cells are known to predominate in the perivascular areas of the muscle tissue. 36 Nevertheless, there remains much about pathogenesis to be learned in ILD in PM/DM, which might differ from mechanisms in the lung. A recent study showed low counts of peripheral T cells and a low percentage of CD4 þ T cells were associated with the presence of ILD in PM/DM. 37 Activated T cells, especially CD8 þ T cells, are proven to have essential roles in ILD in PM/DM patients. 38 In the presence of ILD, bronchoalveolar lavages consistently revealed lymphocytosis with a marked predominance of CD8 þ T cells, which was associated with anti-Jo-1 autoantibodies. 39 Recently, CX3CL1 and its receptor CX3CR1 might contribute to the inflammatory cell infiltration into the affected muscle and lung with ILD in PM/DM patients, among which CX3CR1 was expressed on a majority of CD8 þ T cells, most macrophages, and some CD4 þ T cells in the lung. 40 In our study, CD8 þ T cell, CD68 þ cell infiltrations were significantly increased in lung tissues in both PM and DM, further confirms that PM and DM have similar mechanisms in the lung.
Previous study has demonstrated that human cysteine cathepsins are implicated in lung injuries and have recently emerged as important players in pulmonary inflammations, among which CB could display immunomodulatory functions by inactivating key proteins involved in the innate immunity defense. 41 This is indeed supported by our study, which demonstrates the upregulation of CB in ILD-PM (Figures 2 and 3) . As a ubiquitous endopeptidase and ectodipeptidase, CB has a clear association with neutrophils and several inflammation markers especially TNF-a. [42] [43] [44] Overexpression of TNF-a in the rat lungs led to severe pulmonary inflammation followed by accumulation of ECM, which was mediated by secondary upregulation of TGF-b. 45 TNF-a acts as a mediator of inflammation and cellular immune responses produced mainly by activated macrophages. 46 Macrophages represent the predominant cell type, contributing to elevated CB levels, but other cell types also participate. 41 CD8 þ T-cell responses are a critical arm of the immune response to respiratory virus infection and may have a role in the pathogenesis of ILD. The effect of TNF-a expressed by CD8 þ T cells is mediated not exclusively by cytotoxicity, but also through the activation of alveolar target cells and their expression of inflammatory mediators. 47 Our data show elevated levels of CB in ILD-PM, correlating with the increased numbers of CD68 þ macrophages and CD8 þ T cells and elevated expression of TNF-a.
TNF-a-induced apoptosis is thought to involve mediators from acidic vesicles. CB has recently been implicated in apoptosis. These observations suggest that caspase-mediated release of CB from lysosomes enhances mitochondrial release of cytochrome C and subsequent caspase activation in TNF-a-treated hepatocytes. 44 Our recent study has confirmed that the elevated expression of CB led to increased apoptosis in muscle tissues of PM. In this study, we demonstrated that the increased expression of TNF-a was in line with the release of CB in lung tissues of ILD-PM. These results suggest that CB activation of TNF-a signaling mediates pulmonary cell apoptosis.
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To define the role of CB in PM, we used CA-074Me to block CB activity. Treatment of cells with membrane-permeable CA-074Me effectively abolished intracellular CB activity, which is implicated in the degradation of ECM. 48 CA-074Me conferred a protective effect in OA-induced cell apoptosis and reduced amyloid precursor protein accumulation and a-spectrin cleavage in Alzheimer's disease. 49 In previous study, specific CB inhibitor CA-074Me attenuated the expression of CB in the development of ischemic astrocytic cell death both in in vivo and in vitro ischemic models. 50 In liver fibrogenesis, CB also has an important role. And using CB inhibitor CA-074Me reproduced the antagonism of acidic sphingomyelinase (ASMase) in preventing the fibrogenic properties of HSCs. Moreover, CB expression increased in HSC and paralleled the increase of a-smooth muscle actin and TGF-b in signaling pathways of apoptosis and liver fibrosis. [51] [52] [53] Altogether, these findings support a critical role for cathepsins in HSC activation, suggesting that the antagonism of cathepsins in HSC may be of relevance for the treatment of liver fibrosis. However, there is no report about the treatment of CA-074Me in ILD-PM. Our results showed that CA-074Me downregulated the level of CB, which participated in the progression of fibrosis, inflammation, and cell apoptosis. Thus, our data suggest that administration of CA-074Me can reduce the severity of ILD in PM.
In summary, this study demonstrates that the levels of CB are elevated in ILD-PM, and correlate with objective measures of disease severity. This study also demonstrates the pathological role of CB in ILD. The expression of CB, inflammation and fibrosis, and cell apoptosis are elevated in both PM patients and animal model of CVB1-induced PM. Inhibition of CB with CA-074Me reduces apoptosis, inflammation, and fibrosis in PM. Furthermore, the antifibrotic effect of CB inhibition seems to be mediated through TGF-b1 and its anti-inflammation is associated with macrophages in PM lung tissues. Although further research in this area is needed, our results position CB as potential therapeutic targets for the treatment of ILD-PM.
